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SUNCL SW

GENERAL 8 ELECTRIC T E M P 0

CENTER FOR

GENERAL ElECIRIC COMPANY 7800 MARBLE AVENUE, NE - SUITE &5 ADVANCED STUDiEb

ALBUQUERQUE NEW MEXICO 87110, Phone (5o5) 266-8757 TEMPO/A-RHM-030-80

16 May 1980

Director
Defense Nuclear Agency
Attn: TITL (Ms. Betty L. Fox)
Washington, DC 20305

Dear Sir:

Our research efforts associated with the NTPR OCEANIC contract
(DNAOOl-79-C-0472) have produced a document containing detailed
radiological data on decontaminating selected aircraft in the
CASTLE series. This type of data is particularly applicable to
the scope of our studies in that it represents an operational
project peculiar to USAF activities. It is hereby requested that
the document entitled, "Aircraft Decontamination," undated, be
reviewed for security decla:sification/sanitization.

Two copies of this document are enclosed-one for the requested
security action and one for your files. Our opinion is that the
document does not currently contain SECRET/RESTRICTED DATA material
since its probable date of origin was in the May-June 1954 timeframe.

,, ,, , ul ult iir rurL e Wedpons Laooratory A-.'L)at Kirtland Air Force Base. It is considered appropriate to men-
tion that the cooperation afforded GE-TEMPO by Dr. W. Alan Minge,
AFWL Historian. has been singularly outstanding.
Verý truly yours,

Senior Research Analyst

is
Encdosures

cc: Dr. W. A. Minge, AFWL/HO
Mr. Kenneth Kaye, DNA/NTPR N ASS1ID
Mr. E. Martin, GE-TEI1PO
(enclosures to addressee only)
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AIRCRAFT DECONTAMINATION

I. MISSION

II. PERSONNEL

III. SUPPLY

IV. PRDCE0URES

V. TEST SHOT INFORMATION

Part I. Shot "EDAVO"

a. Tabular Presentation of Decontamination Activities (B-36)
b. Tabular Presentation of Decontamination Activities (F-84)
c. Tabular Presentation of Decontamination Activities (1-B-29)
d. Materials Consumption Chart
e. Equipment List

Part II. Shot "ROMON"

a. Tabular Presentation of Decontamination Activities (B-36)
b. Tabular Presentation of Decontamination Activities (F-84)
c. Tabular Presentation of Decontamination Activities (WB-29)
d. Material Consumption Chart
e. Equipment List

Part IVT. Shot "KOON"

4a. Tabular Presentation of Decontamination Activties (B-36)

b. Tabular Presentation of Decontamination Activities (F-84i)
c' Tabular Presentation of Decontamination Activities (WB-29)
d, Materials Consumption Chart
e. Equipment list

Part IV. Shot "UNION"
T

a. Tabular Presentaticn of Decontamination Activities (B-36)
b. Tabular Presentation of Decontamination Activities (F-84)Sc. Tabular Presentation of Decontamination Actlvities (WB-29)

d, Materials Consumption Chart
e. Equipment List

Part V. Shot "1'MiNK

.a Tabular Presentation of Decontamination activities (B-36)
b. Tabular Presentation of Decontamination Activities (F-84)
c. Tabular Presentation of Decontamination Activities (0-29)!i d. Haterlas .Consumption.-Chart-

e. Equipment List

i Part VI. -Shot "N-.CTAR"

I a. Tabular Presentation of Decontamination Activities (B-36)
Sb. Tabular Presentation of Decontamination Activities (F-U/)

Se. Tabular Presentation of Decontamination Activities (VJB-29)
e. Eqjuipment List*

Part VII, Decousat natijo ma " . . ". .W
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AIRCRAFT DECOTn NAINTION SECTION

I. MISSION:

The mission of the Aircraft Decntaminatios Sec'.ion during Operation
CASTLE was to operate a decontamination center for the purpose of re-

"mnving residual radioactive matter frnm contaminateA aircraft assigned

to Task Group 7.4 and assist if necessary in decontamination of Task
Group 7.3 aircraft.

II, PI•FONNU•:

In planning for Operation C.STLE it was determined that the number
of personnel required for aircraft decontamination exceeded the number
of personnel authorized and assigned to the 4926th Test Squadron (SdPLING).
During the early planning it was decided at a Task Group 7.4 planning
conference that the additional personnel required w~uld be obtained by
utilizing aircraft maintenance crews and by attaching TDY personnel to
the section as necessary.

Daring the build-up phase one officer was attached and placed in
charge of the section. Three airmen were already assigned. Two of
the assigned airmen had had considerable experience in aircraft deconta-
mination during the previous three operations and were assigned as
supervisory KCO' s.

From the experience gained following shot "1BRhVO" in decontaminatian
of assigned aircraft it was apoarent th.at the techniques and utilization
of personnel must be revised. -ntirely too much time was used ti deconta.
inmate aircraft and excessive exposures were beinp accumulated by air-
craft maintenance persnnel who particip:tA2d in ddcontamination.

The entire prwcedure for utilization of personnel was revised with
maintenance crews no lnnger to participate in decontamination but rather,
as a result of a joint agreement between the commanders of the 4930th Test
Support Group and Test Aircraft Unit (Proe), non-maintenance personnel
would be utilized for all future aircraft decontamination operatiens,
Personnel were drawn from all non-maintenance activities within the 493fh
Test Support Gmr.p and were assigned to teams of fifteen men each to
operate on a six hour basis. At this .ime the operatioual control ef
the aircraft decontamination section, which had previously been under the
control of the 4930th Test Support Group, reverted to the operational tn-
trol of the Nuclear kpplicationo Division, Test Adircraft Unit (Proe).
This placed all Radiological activities under one center and proved to
be the best method of operation for an Atomic Task Group.

additional augmentation for the section was received from the 4930th
Test Support Group and thp. Test Aircraft 'Unit (Prov). With the addititnal
support, both from the use of non-maintenance personnel and the augmenta-
tion mentioned above, much greater--speed-was achie-ved-in aircraft deeonta-
mination on *h5 t "ROMM4". "

Personnel requirements for each shot are discussed in the. -am prpata
shot section.

IaT. SUPFLY:

The original requirements for supplies and material in support of ,
aircraft decontamination were requested by the Nuclear ,pplicationa
Division, 4926th Test Squadron (Sampling) prior to overseas movement and

while stationed .at Kixrtland Air Force Base, New Mexico. Requisitions - "
were plAced with Task Group,7.4 Materiel and supplies were te be place

in the forward area upon arrival of the unit.

For specific 1ýreakdAmwn of materials consumed during each shot refer
to-the Material Ponznmptlon Chart included in e,.ch shot sectiOa"

k 'C
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A list of equipment use V he 'operation is included in the

appropriate shot as an inclosuro.

IV. PROCEDURES:

Procedures followed are listed below in chronological sequence of
execution.

a. On D-Day, sampler F-841 s, WB-291s and FB-36's were parked in
designated "HOT" decay area.

b. All other aircraft were checked upon landing for evidence of
radiological contamination, If an aircraft was contaminated above 25

mr/hr it was isolated and posted.

c. The Sampler B-36' s were parked on the decontamination pad ahd
checked for radiation intensities by the same monitor used in "K" and
"B" above.

d. Unless urgency necessitated, . aircraft decontamination was
attempted until D/1 day, at which time the B-36' s were decontaminated
first.

e. As soon as the radiation intensities were redue.. to tolerable

levels, detcrmined by the Aircraft Decontamination Officer, the B-36's
were returned to their normal parking area.

f. Second priority for decontamination were F-84 sampler aircraft,

g. Third priority for decontaminationwere WB-29 aircraft.

h! Fourth priority for decontamination were those aircraft accidentally
contaminated. See photograph no. - -

i. Before aircratt were cleared for flyingthe intensity of radiation-
at crew level positions had to be less than 10 mr/hr.

J. AS aircraft were decontaminated, they were released to maintenance,
until'all aiicraft had been released from the Aircraft Decontamination
Section. In some cases, maximum readings were higher than 10 mr/hr when
released-to maintenance. However, provisions of i, above, were then
comlied with before flying, "

k F. -were readings increased rather than decreased, following decon-

tarainition, three primary causes were responsible:

i. Collection of wash water in cowling.
k. 2.' Faulty instruments.. r t d s f i e

3. Rea-ings.indiCatod in-the Tabular-Presentation of-.Decontamination
" " activities were in each case, the highest reading obtained.

1. Hours to decon does not include time required to- remove' cowling
and tow into position on pad. - .

m. The discussion of procedures followed for each individualý shot is

discussed in the appropriate shot ,section.

V. TEST SHOT INFORMLTION:

"•PaR 1. Shot. "BRVO" "

*"-. Personnel and procedures used in aircraft decontamination for
Shot PB&VO" were as follows:'.'i,.' .,.,

• " .• ."o ,.' ' " .- .. "' • .. . I:' "" "-'. .' '



a. Persornel:

(1) One (1) officer ani two (2) NCO sup'Žrvisors (Rad-Safe
personne ),

(2) Eleven (11) B-36 maintenance personnel/aircraft.
(3) One (1) water heater operator.
(4) Four (4) truck drivers/shift.

b. Utilizirg the persormel aobve, the following procedures were

used:

(1) ,fter the completion cf the missico and the aircraft
had 13nded they were parked in an isolated area and

allowed to ddcay for a specified length of time. In

this instance, the period was 20 hours after the initial
exposure.

(2) Stands were placed in position, cowling removed and a
gunk-kerosene mixture in the ratio !: 5 applied over the
exterior surfa-ce cf the aircraft and engines. Following
this, a warm water and detergent mixture was applied to
remove the emulsion iormed 1-y the gunk. This ia tufn

-;as follcwed by a warm water wash to remove all residues

TLe surfaces of the aircraft were allowed to drain for

30 minutes dni then readings were made of the rarlation
levels.

(3) Maintenance personnel were utilized throughout the de-

contamination of their aircraft, in this perticular

case 18 hours, Other personnel were used on a 12 or
more boxtr shift ba:is.

(4) AN/PDI-39C valiac instruments w're used to r'aai lcveln

of gamma contamination, C~ution must be used 3, -aking
these observations as an accumlation of water in
certain parts of the cowling will cause these areas to

read higher following decontamination than before.

(5) The entire proceduret above, was repeated for a second

time. It was found that if an aircraft was thoroughly
cleaned in two (2) washings it was impossible to bring

the contamination level down to any noticeable extent
by further washings.

c. Evaluation of the, aircraft decontamination program following

Shot "BIh.VO" reveiled the following discrepancies:

(,) Insufficient number of personnel assigned for the

decontaminationof aircraft,"

(2) Maiztenance crews assigned to the aircrIaft should t.tSbe used for decontamination because of the limited
exposure allowed during this operation.

(3) Immeodate maintenance facilities should be available
t for the repair'of the decontamination equipment.

Approximately (6) six hours were lost due to breakdown
- of equipment, all of wuich was new.

(4) . Improper scheduling of aircraft azi waash crews resulted
in approximately. four (4) hours per aircraft lost for'

'.~meals. *

(5) Adequate lighting facilitie-s for ri~ibt operAtions were

(6) Safety features f ~r ish crew k iorking on top of B-36
. wings were not available ...

S,, . ,. -;-'• . ,..... . .•. . . .&:.v•• .•. ', .&--•". .. •... .
i .. .. • ,_ ,-. *.. . ,. .4
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T.,!3,tTR PRL3EarrAT ION
OF

DO-rONT.tM TIUN ACTIVITIS (B-36)

Aircraft No. 1083 1086

1st Survey 1 Mar 1120, 1400 mr/hr 2 Mar 0900, 1100 mr/hr

Type of Decon Decay Decay

2nd Survey 4 Mar 0245, 500 mr/hr 2 Mar , 800 mr/hr

Type cf '-con Gunk Gunk

3r'1 Survey 4 Mar 1130, 280 mr/hr 2 Mar , 400 mr/hr

Type of Decon Gunk Gunk

th Survey 5 Mar , 80 =m/hr 3 Mar ,400 x/hr

Type of Decon Released Released

Hours to Becon 19 hours 18 hours

Personnel 1'7 17

Manhours Required 306 hours 306 hours

Water Used 3200 gallons 3200 gallons

Gunk Used 220 gallons 220 galllons

SoapyWater Used 2000 gallons 2000 gdllons

Kerosene Used 1010 gal.lons 1010 gallons

Truck Maint, Required Minor Minor

---

t
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TABUL.R PRESENTATION

OF

D=ONTAMIN•.TION ,CTIVITIS• (w•-29)

Aircraft No. 7335

Ist Survey 4 Mar 0830 12000 mr/br

Type of Lecai GOink

2nd Survey 4 Mar 1510i 65 mr/hr

Type of Decon

3rd Survey Released

Type of Decon

4th Survey

Type of Decon

Hours to Deccn

Personnel

Manhours Required

iWatel Used

Gunk Used

Soapy Water Used

Kerosene Used

Truck Maint, Requirea.

No other information.Aaflab for aircraft decontamination o•i

Shot "1 HRVO".

11

Part I, Inclosure C

no-on".



MATERIAL CONSUMFTION CHART

Th~e maneria~s listed below were consumed on Shot "BRATVO" for

decontamination of twelve (12) F-84s, four (4) WB-29's and three

(3) B-36 type aircraft.

Water, gallons 11,900

Kerosene gallons 2 , 3 20

Gunk, gallons 594

D~tergent 14 lbs9

Brushes 15

Filter, Respirator 280

Rubber Gloves 12 prs.

Aprons " 3

P , o

SParti, Incosounau -". ...
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MUIPMENT LIST

NOMENCLATURE CLASS STOCK N6.

Five (5) Decontamination apparatus 50-A 50(1-240035-NL
Power, Driven Trucks, Mounting
Liquid Agent, Truck 6X6

Three (3) Heaters, Water, M-1 CWS E-5-59-2

One (1) 32,000 gal Water Tank

Portable Lights

Brush, aircraft tF-29 6700-123175

Maintenance Stanis, various tyrpes

Compound, Cleaning Aircraft AF-07 730C-190100

Kerosene AF-06 7300-395COO

Suit, H.B.T. AF-13B 8320-818100

Caply Mechanic, H.B.T. iF-13B 8320-1250C)

Drawers, Cotton AF-13B 8320-275000

Uniershirt, Cotton .,F-13B 8320-930000

Socks, Cotton XF-13B 8320-810000

Shoes - AF-13B 830-860000 _

Boots, Hip AF-13B 8340-135000

Shield, Face iF-13A 8310-007500-555

Apron, Ibbber AF. -13a 8310-700825

Gloves, Rubber AF-13A 8310-296325

Respirator, Dust AF-13C 8330-682000

Detergent, Powcl-r " AF-07 7300-NL

7.

.4 k ~ ~ .& . A . ......
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PART II - Shot "ROMO"'

i. Personnel anid procedures used in aircraft decontaipinatioh for
Shot "ROMD" were as follows:

a. One (1) officer and three (3) NbU dupervisors (Rad-Safe
Personnel).

b. Fifteen (15 non-aircraft personnel/6 hour shift.

c. Three (3) heater operators (1 per eight hour shift).

d. Five (5) truck drivers per eight hour shift.

e. One (1) fuel track operator per twelve hour shift.

f. One (i) automotive mechanic, 24 hour call.

g. One (1) clerk, administrative (12 hour shift).

2. Utilizing the personnel above, the following techniques were used:

a. The first major change in technique for operation "ROMEO"
was to allow the aircraft to decay for approximately 44 hours rather than
the previous 20 hours. This reduced personnel exposures by approximately
25-44%.

b. The entire procedure for utilizing personnel was changed.
Mairtenance crews removed cowling and prepared aircraft for decontaminatiop,
but did not participate in the washing. Personnel were taken from other
jobs for this purpose. Wash crews were diviied into four (4) groups and
put on a 24 hour a day basis. For the six (6) hour shift no breaks were
given. This eliminated delays previously encountered due to meals, oc-
casional 'change of clothes and coffee breaks. One (1) truck and equip-
ment mechanic was kept on 24 hour call in case of breakdown.

c. another improvement was the installation of ftelephone pole
lighting". This did away with the necessity of spot lights for night
work and the consequential blinding effects.

d. Installation of a trapeze-type safety harness for airmen
working on top of B-36 wings was a safety factor that increased the
effectiveness of scrub personnel.

e. A minor function accomplished was the drilling of small holes
in drain area of cowling which eliminated accumulation of ccntaminated
wash water.

f. Supply of hot water was increased by putting two (2) additional
heaters into operation.

3. In sumaation, aircraft wero decontaminated in cne-half to one-
third the time of "HOM1)" as compared to "BRAVO",. Maintenance crews did not
accumulate excessive loses of radiation and were able to perform maintenancewithout undue fatigue.

I=



TABUL&R PMESNTtTIONor
WCOIRAMINATION tCTIVITIPS (B-36)

.Aircftaft No3 1083 1086

1st Suwvey 27 Mar 1600, ý56 mr/hr 27 Mar 1210, 3200 mr/hr

Type of Decon Decay Decay ""

2nd Survey 29 Mar 1200, 6o mr/hr 29 Mar 0540, 220 mihr " -

Type of Decon Gunk !, ap & Water . . .

3rd Survey 29 Mar 1453, 34 mr/hr 29 Mar 1145, 120 mr/hr

Type of becon Gunk

4th Survey 30 mr/hr 29 Mar ,60 :nr/hr

Type of Decon Released Released

Hours to Decon 2:20 hours 5:30 hcurs

Personnel 26 26

Manhours Required 61 hours 163 hours

Water Used 950 gallons 3650 gallons

Gunk Used 83 gallons l&0 gallons

SSoapy Water Used 1400 gallons 3000 gallons

Kerosene Used 321 gallons 560 gallons

Truck Maint. Required Minor Minor

Part II, Inclosure A
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TABULAR PRESENTATION
OF

DECONTAMINATION ACTIVITIES (WB-29)

Aircraft NOb 2195 7740 1819

1st Survoy 27Aat005,20d~bbr~h 2Ai 6Wo600rA/r 291 r2145,loooz r

Tyre o beconr Decay Deay Decay

2d zSx*-Y 30h/2450,iOOOmr/hr 27Mo'r2400,50mr/hr 29Mar2406,170mr/hr

tyje of Decon Gunk Gunk Ounk

3rd Sv.-vey 3OMarO545,175ar/hr 30MarO220,1amr/hr 309arO150,44mr/hr

T,-p of Decon Ounk

4th Survey Released Released Released

Type of Decon

Hours to Decon 5:00 hours 1:30 hours 2:00 hours

Personnel 26 26 26

)ankours Required 130:00 hours 39:00 hours 52:00 hours

Water Used 250 gallons 250 gallons 250 gallons

Gunk Used 72 gallons 72 gJr, 72 gallons

SoaLy Water Used 1320 gallons 1320 gallons 1320 ga3.lonm

Kerosene Used 356 gellons 356 gallons 356 gallons

fTruck Maint
Required Minor Minor Minor

S I3
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MATERIL C0NSUMTION CHART

1he materials listed below were consumed on Shot .Roneio" for decon-

tamination of twelve (12) F-8's1, three (3) WB-29 and two (2) B-36 type

aircraft.

SWater, gallons 5,852

Kerosene, gallons 2,375

Gunk, gallIons 475

Detergent 
14 lbs , oz

I Brushes 15

Filter, Respirator 120

* Ribber, Gloves 8 prs

Aprons 4

PD

I

PatIInlsr

L >.:.



KgQUIPNENT LIST

/ STOCK NO.

NCIENCIATURE CiASS -T

Six (6) Decontamination Appartus
Power, Driven Trucks, Mounting 50-A 5001-240035-n
Liquid Agent, Truck 6x6  I

Five (5) Heaters, Water, 14-1 OwS E-5-59-2

(he (1) 32,000 gal Water Tank
Brush, Aircraft AF-29 6700423175

I

Maintenance, Stands, various tYpes 7300-190-10

Compound, Cleaning Aircraft AF-07

Kerosene AF-06 7300-395000

Su#, HBT AF-13B 8320-818100

Cap, Mechanic, HBT AF-13B 8320-125,00

Drawers, Cotton AF-13B 8320-275000

Undershirt, Cotton AF-13B 8320-930000

Socks, Cotton AF-13B 8320-810000

Shoes kF-13D 83/40-860000

Boots, Hip AF-13D 8340-13500O

* Shield, Face AF-13A 8310-007500-555

Apron, Rubber AF-13A 8310-700825

Gloves, Rubber AF-13A 8310-296325

Respirator, Dust AF-13C 8330-682000

Detergenb, Powder AF-07 7300-NL

e(1) Truck, Fuel Servicing 5oi 500-770050-435

Part EIp Inclosure E



P-_ t III -- Shot "Keen"

1. Personnel and procedures used in aircraft decontamination for
Shot "Koon" were as follows:

a. One (1) officer and two (2) NCO Supervisors (Bad-Safe

Personnel).

b. Fifteen (15) non-aircraft pursonnel/6 hour shifts.

T. Two (2) heater operators, one per 6 hour shift.

d. Six (6) truck drivers per 6 hour shift.

e. One (1) fuel truck operator per 12 hour shift.

f. One (1) automotive mechanic on twenty-four (24) hour call.

g. (he (1) clerk, administrative on 12 hour shift.

2. Utilizing the personnel above, the following procedures were used:

a. All aircraft were allowed to decay approximntoly twenty (20)
hours, instead of forty-four ("I) due to possible early turn-around. This
time allowed for decay was sufficient as aircraft were only slightly con-

I taminated.

* b. Two (2) fifteen (15) nan waa° cr'"-s were used to decontaminate
two (2) B-36's, one (1) WB-29 and twelve 12) ?-84's.

c. In sumation, aircraft decontaminated in eleven (ll) hoars
due to a low degree of contamination. All aircraft were released to
mintenance with readings below maxinmw possible,

I -

-,U-
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TABUlUR PRESENTATION
OF

DECONTAMINATION ACTIVITIES (B-36)

Aircraft No. ".•i 0 83 iO86

1st Survey 7 Apr 1340, 220 mr/hr 7 Apr 1425, 800 mr/hr

Type of Dccon Decay Decay

2d Sure--y 8 Apr 1110, 100 mr/hr 8 Apr 0620, 260 mr/hr

Type of Decon Gunk Gunk

3rd Survey 8 Apr 1340, 66 mr/hr 8 Apr 094b, 230 mr/hr

Type of Docon

4th Survey Released Released

Type of Dedon

Hours to Decon 2:25 hours 4:00 hours

Personnel 26 26

Manhours Required 78 hours 104 hours

Water Used 3350 gallons 2050 gallone

Gunk Used 150 gallons 200 gallons

Soapy Water Used 350 gallons 300 gallons

Kerosene Used 650 gallons 600 gallons

Truck Malnt Required Minor Minor

Part III, Inclosuro A
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TABUTAR PRESENTATIONOF
-ECONTIAINATION ACTIVITIES (WB-29)

Aircraft No. 7269

1st Survoy 7 Apr 1130, 240 mr/hr

Type of lbenon Decay

2d Survey 8 Apr 1420, 21 mr/hr

Type of Iocon Gunk

3rd Survey 8 Apr 1515,11 mr/hr

Type of Docon

4th Surv-ey Releasd'

Typo of Decon

Hours to Decon 0:35 hours

Personnel 26

Manhours Required 15:00 hours

Water Used -5^ gallcns

Gm•k Used 50 gallons

Soapy Water Used 600 gallons

Kerosene Used 200 gallons

Truck Mint Required Minor

*0 -

T -. " "l~z$t"iII," Inclosure C ":: '



._ 1TERRIL CaNSUMPTION CHART

The wn cerials listed below vere consumed on Shot "Koon" for decon-

tamination of twelve (12) F-8&1 's, one (1) WB-29 and two (2) B-36's.

Water, gallons 8,100

Kerosene, galldhs 7,250

Gunk, gallons 1,450

Detergent 14 lbs 5 oz

Brushes 15

Filter, Respirator 70

Rubber Gloves 5 prs

Aprons 3

Pairt III, Inclosuro D
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EQUIPMKDT LIST

NORENClATURE CLASS STOCK NO

Six (6) Decontamination Appartus
Power Driven Trucks, Mounting Liquid
Agent, Truck 6x 6  50-A 5001-240035-iN

Five (5) heaters, Water, M-1 CWS E-5-59-2

One (1) 32,000 gal Water Tank

Brush, Aircraft AF-29 6700-123175

Maintenance stands, various types

Compound, cleaning aircraft AF-07 7300-190100

Kerosene AF-06 7300-395000

Suit, HBT1 AF-13B 8320-818100

Cap, Mechanic, EBT AF-13B 832rl-125C00

Drawers, Cotton AF-13B 8320--2750C•0

Undershirt,' Cotton AF-13B 832C-930000

Socks, Cotton AF-]•3 832r-810Ce0

Shces .F-J ) 8340-860000

Boots, Hip AF-13D 8340-135000

[ Shield, Face AF-13A 8310-007500-555

Apron, Rubber AF-13A 8310-700825

Gloves, Rubber AF-13A 8310-296325

Respirator, Dust A&-13C 8330-682000.

Detergent, Powder A"-07 7300-NL

One (1) Truck, Fuel Servicing 5C-A 5001-770050-435

I,

Part IN, Inclosure 3
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PART IV - Shot "Union"

1. Personnel and procedures used in aircraft decontamination for shot
"Union" were as follows:

a. One (1) officer and two (2) NCO supervisors (Rad-Safe Fersot.nel..

b. Fifteen (15) non-aircraft porsonrel/6 hour shifts.

c. Two (2) heater operators per six (6) hour shifts.

d. bix (6) truck drivers per six (6) hour shifts.

e. One (1) fuel truck operator jer twelve hour shift.

f. One (1) automotive mechanic on 24 hour call.

g. One (1) clerk, administrative, on twelve hour shift.

2. Utilizing the personnel above, the following procedures wore use.:

a. There was one change in decontamination scheduling because of
a possible early turn-around, for one (1) B-36 Control Ship. Removal of
cowling was started ten (10) minutes after landing and decontamination began
!•.mediately after all cowling was removed; because of low readings one wash-
ing was all that was required. All other aircraft were allowed to decay for
26 to 44 hours before decontandnation procedures were begun.

b. Aircraft required fur next s-;t o ere decontaminated after 26
hours decay. Because of heavy contamin: .r., ý•.ch aircraft was washed twice,
Readings could not be brought down to lce -. s required by Operations Order,
therefore wrre -elea3ed to maintenance with readings as high as 400 mr/hr.I- c,� Remaining aircraft were ducontaminated after 44 hours of
natural decay. Readings were still very high on these aircraft and were also
returned to maintenance with readings as high as 200 mr/hr. The contamina-
tion on- the nose of one (1) WB-29 could not be removed, even with five (5)
washings, because of soft putty material used to seal joints, which seemed to
hold Gamma and Beta radiation.

L3 Erratic scheduling of aircraft for decontamination caused waste :.f
manhours. Intermittent showers hampered deccntamination operations.

uNo
L
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TABULAR PRFEjENTATION
OF

DECONTAMINATION ACTIVITIES (B-36)

Aircraft No. 1086 1386

ist Survey 26 Apr 1215, 1000 mr/hr 26 Apr 1300, 90 mr/hr

Type of Decon Decay Gunk

2d Survey 27 Apr 1555, 210 mr/hr 26 Apr 1650, 85 mr/hr

Type of Decon Gunk

3rd Survey 27 Apr 1930, 210 mr/hr Released

Type of Decon

4th Survey Released

Type of Decon

Hours to Decon 3:30 hours 3:10 hours

Personnel 26 12

Manhours Required 91:00 hoirs 21:20 hours

SWater used 1500 gallons 1200 gallons

Gunk Used 140 gallons 270 gallons

Soapy Water Used 1080 gallons 16ýO gallons

Kerosene Used 700 gallons 1350 gallons

Truck Naint Required Minor Minor

Part IV, Inclosure A
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TABULAR PRESENTATION

OF

DECONTAUINiTION ACTIVITIES (w;B-29)

Aircraft No. 7269 7271

1st Survey 26 Apr 2120, 200 mr/hr 26 Apr 0945, 40 R/hr

T1oo of Decon Decay Decay

2d Survey 27 Apr 1000, 140 mr/hr 28 Apr 1015, 2200 mr/hr

Type of Decon Gunk Gunk

3rd Survey 27 Apr 1445, 80 mr/hr 28 Apr 1320, 1700 mr/hr

Type of Decon

4th Survey Released- Released

Type of Decon

Hours to Decon 2:00 2:30

Personnel 13 13

Manhours Required 26:00 hours 36:00 hours

Water Used 400 gallons $5^O gallons

Gunk Uqed 60 gallons 150 gallons

"Soapy Water Used 500 gallons 400 gallons

Kerosene Used 300 gallons 650 gallons

Truck Maint Required Minor Minor

Part IV, Inclesure C
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K.TBXIAL CONSUMPTION CHART

The materials listed below were consumed on Shot "Union" for
decontamination of seven (7) F-84'sj two (2) WB-29's and two (2)
B-36 type aircraft:

Water, gallons 8,840

Kerosene, gallons 3,490

Gunk, gallons 820

Detergent 14 lbs

Brushes 18

Filter, Respirator 70

Rubber Gloves prs

Apruns -

Part IV, Inclosure D
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EQUIPMENT LIST

NOIENCLATURE CLASS STOCK NO

Six (6) Decontamination l~ppara-
tus Power Driven Trucks,
Mounting Liquid Agent, Truck
6X6 50.A 5001-240035-NL

Five (5) Heateis, Water, M-1 CWM E-5-59-2

One (1) 32,000 gal water tank

Brush, Aircraft AF-29 6700-123175

Maintenance stands, various types

Compound, Cleaning Aircraft I.F-O7 7300-190100

Kerosene AF-06 7300-395000

Suit, HBT AF-13B 8320-818100

Cap, Mechanic, HBT AF-13B 8320-125000

Drawers, Cotton 0F-13E Z320-275000

Undershirt, Cotton .Y 8320-930000

Socks, Cotton AJ- - 8320-810000

Shoes A!'--13L 3340-860000

Boots, Hip AF-13D 8340-135000

Shield, Face AF-13A 8310-007500-555

Apron, Rubber AF-13A 8310-700825

Gloves, Rubber AF-13A 8310-296325

Respirator, Dust AF-13C 8330-682000

Detergent, Powder - AF-07 7300-NL
L

One (1) Truck, Fuel Servicing 50-A 5001-770050-435

Part IV, Inclosure E
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PART V -- Shot "Yankee"

1. Personnel and procedures used in aircraft decontamination for

Shot "Yankee" were as follows:

a. One (1) officer and two (2) NCO supervisors (Rad Safe Personneli)

b. Fifteen (15) non-aircraft personnel/6 hour shifts.

c. Six (6) truck drivers per 6 hour shift.

d. One (1) fuel truck operator per twelve hour shift.

e. One (1) automotive mechanic, on 12 hour shift.

f. One (1) clerk, administrative, on twelve hour shift.

2. Utilizing the personnel above, the following procedures were use-:

*a. One (1) B-36 control ship was decontaminated two (2) hours aftcr
landing, due to possible early turn-around. All other contaminated aircraft
were allowed to decay for approximately 24 hours.

b. Order of scheduling was changed by Commander, Test .ircraft Unit,
due to the possible early turn-around. Order of decontamination being: five
(5) F-84's two (2) B-29's, one (1) B-36, two (2) B-29's, the one (1) B-29
and two (2) F-84's. All these aircraft were .ec,,ntarainated in eleven (11)
hours.

- _ __ __ __ __ _ __ __ __ I ,

L "'-. ___ I
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TABULKR PRFSENTRTION

OF

DECONThMINRTION ACTIVITIES (B-36)

Aircraft 1086 1386

Ist Survey 5 May 1158, 42,000 mr/hr 5 May 1250, 100 mr/hr

Type of Decon Decay

2d Survey None 5 May 1700, 50 mr/hr

Type of Decon Gunk

3rd Survey 6 May 1450, 34Omr/hr Released

Type of Decon

4th Survey Released

Type of Decon

Hours to Decon 2:00 hours 4:00 h.urs

Personnel 26 26

Manhours Required 52:00 hours 104:00 hours

Water Used 750 gallons 1850 gallons

Gunk Used 145 gallons - 133 gallons

Soapy Water Used 875 gallons 800 gallons

Kerosene Used- 750 gallons 665 gallons

Truck Maint Required Minor Minor

- P

Part V, Inclosure A
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MATEIAL CONSUMPTION CHhRT

The materials listed below ere consumed gn Shot "YmNKEE" for de-

contamination of seven (7) F-S4ts, five (5) VB-291s and two (2) B-36

type aircraft.

Water, gallons %$,500

Kersene, Gallons 3ý214

Gunkj Gallons 623

Detergent 14 lbs,

Biashes 21

Filter, Respirator 70

Rubber Gloves 10

Aprons 5

I.

Part V, IncLosure D
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EQUIP~rd!T LIST

NOMENCI&TURE CL&SS STOCK NO.

Six (6) Deeintamination Appartus
Power. Drivei. Trucks, Mounting
Liquid Agent, mruck 6x6 50A 5001-240035-NL

One (1) 32,000 gal Water tank
Brush, aircraft AF-29 6700-123175

Maintenance Stands, various types

Compound, clenning aircraft AF-C7 7300-190100

Kerosene AF-06 7300-395000

Suit, HBT AF-13B 8320-818100

Cap, Mechanic, RBT AF-13B 8320-125000

Drawers, Cotton AI-13B 8320-275000

Undershirt, Cotton AF-13B 8320-930000

Socks, Cotton 'iF-13B 3320-810000

Shoes .,iF-13B 8340-860000

Boots, Hip :_!D 8340-135000

Shield, Face .F-!3. 8310-007500-555

Apron, Rubber AF-13i 8310-700825

Gloves, Rubber AF-13A 3310-296325

Respirator, Dust AF-13C 833 0-6R2000

SDetergent, Powder AF-07 7300-NL

One (1) Truck Fuel Servicing 50-A 5001-770050-435

L

I'

Pe

!Part V, Inclosure I



Part VI: Shot "ITCTiR"

1. Personnel ard Drocedures used in aircraft decont-iminnticn for
Shot n-Ci.iTAR" were as follows:

a. One (1) officer and two (2) ICO sueervisors (Rad-S:3.fe Persorr.ei)

b. Seven (7) aircraft maintenance personnel per aircraft nssigned&

c. Seven (7) non-aircraft personnel/!6 hour shift.

d. Six (6) truck drivers per 12 hour shift.

e. One (1) fuel truuk opora-tor per twelve hour shift.

f. One automotive mechanic on twenty-four hour call.

g. One (1) clerk administrative on twelve (12) hour shift.

2. Utilizing the personnel above, the following procedures were us.a;

a. All aircraft were allowed to decay for anproximately twenty-
four (24) hours before decontamination procedures were begun.

b. Aircraft were decontaminnted in the following or,'er: One (1)
B-36, six (6) F-84's, two (2) B-36's and three (3) WB-29's.

c. Lircraft were decontaninttoeA in elve-i tii) hours due to low
derreo of contamination.

L [
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MATEIML CONSUMPTION CHART
The materials listed below were consumed on Shot "NECTAR" for do-

contanina*ion of six (6) F-84's, three (3) B-36's and three (3) WB-29's.

Vater, gallons 15,000

Kerosene, gallons 3,000

Gunk, gallons 585

Detergent 14 lbs.

Brushes 21

Filter, Respirator 70

Rubber Gloves 8

Aprons

Part VI, Inclosure D
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EObljIPM'NT LIST

NO)_ZNCLATURV- CLASS STOCK NO.

Five (5) docontanination appartus
Power Driven trucks, Mounting liquid

Agent, Truck 6x6 50-A 5001-240035-NL

One (1) 32,000 gal water tank -

Brush, aircraft AF-29 6700-123175

Maintenance Stands, various tynes

conround, cleaning aircraft AF-07 7300-190100

Kerosene AF-06 7300-395000

Suit, HBT AF-13B 7300-818100

CtLp, Mechanic, HBT AF-13B 7300-124000

Drawers, Cotton AF-13B 8320-275000

Uzdershirt, Cotton AF-13B 8320-930000

So~ks, Cotton AF-13B 8320-810000

Shoos dF-13D 8340-135n00

Boots, Hip .J-13P 8340-860000

Rhield, Face ý-F-!3. 8310-007500-555

Apron, Rubber ,AF-13a 8310-700825

Gloves, Rubber AF-13A 8310-296325

Respirator, Dust AF-13C 8330-682000

Detergent, Powder AF-07 7300-NL

One (1) Truck Fuel Servicing 50-A 5001-770050-435

Part VI. Inclosure 9
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PArt VII DECONT,4IMTONS

The decontamination pad used during Operation CLSTLE was specially

build by Holmes afd Narver contactors in accordance with drawing FS-196
included as inclosure. The pad was conrtructed for drainage toward a 24
inch catch basin with a cast iron mesh cover in the center of the pad.

An 8 inch drainage pipe with a 84% fall drained into the lagoon. The
110 foot center section was constructed of ten (10) inch concrete witb ½
inch steel reenforcing. The two outer sections, and the nose section
was constructed of six (6) inch concrete. Concrete was poured on nlter-
nate 20 foot slabs with keyed joints. The finish was smoothed to permit
easy wash down.

Following the first shot, a i inch steel cable was suspended between
the two telephone poles 270 feet apart to provide a safety facility for per-
"sonnel during decontamination operations. Six (6) safety rings and cable
assemblies were attached to the suspension cable. These were hooked to
safety harnesses worn by decontamination personnel. The cable prevented
serious accidents resulting from falls from upper wing surfaces during
B-36 decontamination. (FS 1451)

Two (2) 1500 watt floodlights were placed on each telephone pole in
order to provide sufficient illumination for decont&mination operations
at night.

Recommendations for inprovement in the design of the deconta"iration
pad based upon experience gained during operatica C.STI_7 are as follows:

1. The decontamination Dad should be 26n feet square, so that aircraft

may be placed with engines faced into the Yrevailing wind prior to deconta-
mination. Under the existing conditions during "C"STLE" it was virtually
impossible to decontaminate both Dort and starboard sides of B-36 aircraft
at the same tine since excessive apray was blown into the downwind crew.

2. The entire pad shonld be of reenfored concrete no less than 6 inches
thick or of a thicimess sufficient to support the weight of aircraft to be
decontaminated.

3. Water outlets one (1) inch size should be nrovided around the pad
a minimum of two (2) to each side, under 450 lbs pressure. It is highly

* desirable that a portable water heater be availaole at each outlet in order
thst a minimum of time be expended in heating water,

4. Urderground storage facilities for fresh water should be available*
This is especially important in the event of enemy attack where deconta-
mination operations mast be initiated shortly after such a attack.

5. Additional lighting should be available, The four (4) 1500 watt
lights used during *CASTLE" were barely adequate for the purpose intended.
An intensity of illumination four (4) tirnes as high would be the most
efficient level. Ground lighting by means of portable flRodlights proved
unsatisfactory because of the intense glare that resulted.

6. Desirable but not necessary are electrical outlets (110 and 220
volts) beside each water outlet. These are very useful in heating water
(220 volts) aed in providing power for a-axiliary lights (110 volts).

7. The steel cab'e stretched between the power poles should be

drawn as taut as posrble. If an individual should slip from the wing,
the slack cable would cause bin to bounce back into the wing.

8. The safety rig should oe portable, if possible, in order to
provide for placing the aircraft on the pad with engines facing the
prevailing wind.


